We analyze the dependence of CP-odd asymmetries on longitudinally polarized e + and e − beams in neutralino production and subsequent leptonic two-body decays. We give numerical examples of the asymmetries and of the cross sections in the Minimal Supersymmetric Standard Model with complex parameters µ, M 1 and A τ for a collider with √ s = 500 GeV. We show that longitudinally polarized electron and positron beams can enhance considerably both the asymmetries and the cross sections.
Introduction
In the neutralino sector of the Minimal Supersymmetric Standard Model (MSSM) [1] , the gaugino mass parameter M 1 , the higgsino mass parameter µ, and the trilinear coupling parameter A τ in the stau sector, can be complex. The physical phases ϕ M 1 , ϕ µ and ϕ Aτ of these parameters can cause large CP-violating effects already at tree level.
In neutralino production 
and the subsequent leptonic two-body decay of one of the neutralinos
and of the decay sleptoñ ℓ →χ 0 1 + ℓ 2 ; ℓ 1,2 = e, µ, τ,
the neutralino spin correlations lead to several CP-odd asymmetries. With the triple product T = ( p e − × p ℓ 2 ) · p ℓ 1 , we define the T-odd asymmetry of the cross section σ for the processes (1)-(3):
If absorbtive phases are neglected, A T is CP-odd due to CPT invariance. The dependence of A T on ϕ M 1 and ϕ µ was analyzed in [2, 3, 4] . In case the neutralino decays into a τ -lepton,χ
, the T-odd transverse τ − and τ + polarizations P 2 andP 2 , respectively, give rise to the CP-odd observable
which is also sensitive to ϕ Aτ . For various MSSM scenarios, A CP was discussed in [5] . For measuring the asymmetries, it is crucial to have both large asymmetries and large cross sections. In this note we study the impact of longitudinally polarized e + and e − beams of a future linear collider in the 500 GeV range on the asymmetries A T , A CP and on the cross sections σ.
Numerical results
We present numerical results for e + e − →χ 5), that into the lightest scalar tau,χ 0 2 →τ 1 τ . We study the dependence of the asymmetries and the cross sections on the beam polarizations P e − and P e + for fixed parameters µ = |µ| e i ϕµ ,
, M 2 and tan β. We assume |M 1 | = 5/3M 2 tan 2 θ W and use the renormalization group equations [6] for the selectron and smuon masses, m and details on stau mixing can be found in [4] .
In Fig. 1a we show the dependence of A T on the beam polarization for ϕ M 1 = 0.2 π and ϕ Aτ = ϕ µ = 0. A small value of ϕ µ is suggested by constraints on electron and neutron electric dipole moments (EDMs) [7] for a typical SUSY scale of the order of a few 100 GeV (for a review see, e.g., [8] ). It is remarkable that in our scenario the asymmetry can be close to 10% even for the small value of ϕ M 1 = 0.2 π and for ϕ µ = 0. The cross section σ = σ(e + e − →χ 0 1χ Fig. 1b . , and reduces that of left slepton exchange [9, 10] . While the contributions of right and left slepton exchange enter σ with the same sign, they enter A T with opposite sign, which accounts for the sign change of A T .
In Fig. 2a we show the contour lines of the τ polarization asymmetry A CP , Eq. (5), for ϕ Aτ = 0.5π and ϕ M 1 = ϕ µ = 0 in the P e − -P e + plane. We have chosen a large value of |A τ | = 1500 GeV because A CP increases with increasing |A τ | ≫ |µ| tan β [5] . For unpolarized beams the asymmetry is 1%. However, it reaches values of more than ±13% if the e + and e − beams are polarized with the opposite sign. If at least one of the beams is polarized (e.g. P e − = 0.8, P e + = 0.6), the asymmetries are somewhat smaller (∼ 10%). The reason for this dependence is again the enhancement of either the right or the left selectron exchange contributions in the production process. The cross section σ = σ(e + e − →χ 
Summary and conclusion
Within the MSSM we have analyzed the dependence on the beam polarization of two CP-odd asymmetries in e + e − →χ 0 1χ 0 2 and the subsequent leptonic two-body decay ofχ 0 2 . For the decay processχ 0 2 →l R ℓ 1 ,l R →χ 0 1 ℓ 2 with ℓ 1,2 = e, µ, we have found that the asymmetry A T of the triple product ( p e − × p ℓ 2 ) · p ℓ 1 , which is sensitive to ϕ M 1 and ϕ µ , can be twice as large if polarized beams are used, with e.g. P e − = 0.8 and P e + = −0.6. Also for these polarizations the cross section can be enhanced up to a factor of 2. For the neutralino decay,χ 0 2 →τ ∓ 1 τ ± , we have given numerical examples for the beam polarization dependence of the CP-odd τ polarization asymmetry A CP , which is also sensitive to ϕ Aτ . For the scenarios considered, both A CP and the cross section depend sensitively on the beam polarizations and can be enhanced by a factor between 2 and 3. The dependence on the beam polarizations of the asymmetries A T , A CP and of the cross sections is due to the contributions from right and left selectron exchange in the neutralino production process. Generally, negative (positive) e − and positive (negative ) e + beam polarization enhances right (left) selectron exchange. Due to the fact that both asymmetries and cross sections can be enhanced significantly, we conclude that the option of having both beams polarized at an e + e − -collider is advantageous for the determination of the CP-odd asymmetries. 
